Genomic data is increasingly being used to understand infectious disease epidemiology. Isolates 18 from a given outbreak are sequenced, and the patterns of shared variation are used to infer 19 which isolates within the outbreak are most closely related to each other. Unfortunately, the 20 phylogenetic trees typically used to represent this variation are not directly informative about 21 who infected whom -a phylogenetic tree is not a transmission tree. However, a transmission tree 22 can be inferred from a phylogeny while accounting for within-host genetic diversity by colouring 23 the branches of a phylogeny according to which host those branches were in. Here we extend 24 this approach and show that it can be applied to partially sampled and ongoing outbreaks.
Introduction
rearrange the equation using the modified offspring function α * defined in Equation 4:
Finally by induction we obtain the probability of T as a product over all nodes of the 147 transmission tree:
Ongoing outbreak scenario 149 We now consider the situation where an outbreak follows the same model as previously previously all sampled with the same probability π, it is now necessary to account for the 152 fact that individuals who became infected soon before T have a lower probability of being 153 sampled. More formally, the probability of sampling for an individual infected at time t is equal 154 to:
Stopping observation at time T also affects the probability of being excluded, with all individuals 156 infected at t ≥ T being excluded.
157
For an individual infected at time t, let ω t be the probability of being excluded. Note that 158 where t > T , ω t = 1. Before that time, ω t is not constant, but we know that as t → −∞, we 159 should have ω t → ω * . We have that:
Letω t = ∞ 0 γ(τ )ω t+τ dτ . Using the generating function G(z) of the negative binomial 161 distribution of α(k) we have ω t = (1 − π t )G(ω t ). We approximateω t using a numerical 162 integration (Supplementary Material). Good agreement is found with the expected limit 163 ω −∞ = ω * where ω * is given in Equation 2.
164
As before, we use the modified offspring function to simplify the notation:
and obtain a good approximation by taking the sum up to a large value of k (Supplementary 166 Material).
167
With the same recursive reasoning as in the finished outbreak scenario, we have:
where σ t (τ ) and γ t (τ ) are respectively equal to σ(τ ) and γ(τ ) truncated at time τ = T − t. the set of transmission events that can be removed without invalidating the transmission tree.
197
In a transmission tree T with n hosts and n i=1 s i sampled hosts, there are n − n i=1 s i such 198 removable transmission events. The Metropolis-Hastings-Green ratio for the MCMC move from 199 T to T by adding a transmission event is therefore equal to:
where |P| denotes the sum of the branch lengths of the phylogeny P. Conversely, the acceptance 201 ratio of the MCMC update from T to T by removing a transmission event is:
Within each MCMC iteration, additional standard Metropolis-Hastings moves are used to Inferred π1 2 3 Inferred R Figure 3 . Inferred values of the reproduction number R (top) and the sampling proportion π (bottom) in simulated datasets for which the correct value of R is 2, and the correct value of π is increased from 0.1 to 1 (as shown on the x-axis). Dots represent the mean of the posterior sample and bars the 95% credibility intervals. Figure 4 . Inferred values of the sampling proportion π (top) and the reproduction number R (bottom) in simulated datasets for which the correct value of π is 0.5, and the correct value of R is increased from 1 to 11 (as shown on the x-axis). Dots represent the mean of the posterior sample and bars the 95% credibility intervals. 
